Introduction
The World Health Organization (WHO) estimates that the number of AIDS related deaths reached about 1.1 million at the end of 2015. 1 The overall incidence of AIDS related deaths due to opportunistic infections and AIDS defining cancers has decreased significantly with widespread availability of effective antiretroviral treatment. 2 People living with HIV are living is about 4-fold greater. 5 Immune dysfunction and persistent inflammation features of HIV infection have a possible role in the pathogenesis of CVD risk in addition to traditional risk factors such as cigarette smoking, elevated blood pressure and total cholesterol. Although findings from the SMART study clearly demonstrated fewer CVD events in patients treated with ART compared to those interrupting therapy, 6 large prospective cohort studies as D.A.D study have shown excess CVD risk associated with some specific ARV drugs. 7, 8 WHO recommends that assessment and management of cardiovascular risk should be provided for all individuals living with HIV according to standard protocols used for the general population. 9 Brazilian HIV treatment guidelines recommend screening all HIV adult patients for cardiovascular risk using Framingham score risk, before therapy and at least yearly. 10 However, the best algorithm for predicting CVD risk remains controversial. The American College of Cardiology and American Heart Association (ACC/AHA) developed their own assessment of cardiovascular risk. 11 As none of those risk scores has been validated on HIV populations, it seems important to assess how these two scores agree in real life.
Methods
This was a cross-sectional analysis performed at an AIDS outpatient clinic from January 2015 to July 2015. This clinic is one of the most important specialized referral services (SAS) in the city of Vitoria, in southeast Brazil, and is part of the national public network providing care for HIV-infected patients in the country. All HIV-infected patients over 40 years old were invited to participate and those who agreed were selected, after providing their written informed consent.
Individual information was collected either by the examiner during the interview, or abstracted from the patients' medical records if obtained in the last three months. Data included age, sex, race, years since HIV diagnosis, probable means of transmission, last HIV-1 viral load and T CD4+ lymphocytes count, systolic blood pressure measurement, total cholesterol and high density lipoprotein cholesterol (HDL) levels, antiretroviral therapy (ARV) used, anti-hypertensive therapy, and associated conditions like cigarette smoking, diabetes mellitus, systemic arterial hypertension (SAH), and previous myocardial infarction. The few patients with previous myocardial infarction had their cardiovascular score risks measured using information of the medical records at the time the event had occurred. These patients as well as those with diabetes were further stratified as high risk. 
Results
A total of 341 HIV-infected patients were included in the analysis. Table 1 presents baseline characteristics for the included patients. Most of them (62.2%) were male; 57.2% white, median age at enrollment 51 (IQR 46-57) years.
According to patients' self reports, unprotected heterosexual activity was the most frequent mode (64.5%) of HIV acquisition, while 29% reported homosexual sex and only 4.4% reported injecting drug use.
Patients who have been diagnosed with HIV in the last 5-10 years represented 31.7% of total, while 20.2% have been diagnosed recently (less the five years ago). The proportion of patients diagnosed in the last 11-15 years was 22.6%, similar to those who knew they have the virus for 16-20 years (18.8%). Only 6.7% had been diagnosed with HIV for more than 20 years. Almost all patients (97.9%) were on ART. The backbone of nucleoside transcriptase inhibitors of most patients used was TDF + 3TC (54.3%) followed by AZT + 3TC (37%). The third drug most commonly used was Efavirenz (39.9%) followed by Lopinavir/r (26.7%), Atazanavir/r (16.4%), and Nevirapine (7%). TCD4 cell count was above 500 cells/mL in 66% of patients and HIV viral load was bellow detection limits in 76.2% of patients.
Diabetes was found in 15.8% of patients and 30.8% were on current treatment for SAH. Median SBP was 130 mmHg (IQR 120-140). Cigarette smoking was reported by 20.8% while 5% declared to be former smokers. Median total cholesterol level was 199 (IQR 167-231) mg% and levels above 200 mg% were detected in 49.9% of the patients. HDL levels below 40 mg% was found in 41.3% of the patients, while median HDL level was 42 (IQR 36-50) mg%. Triglycerides were above 150 mg% in 52.8% of the individuals, median level was 155 (IQR 105-229) mg%.
The assessment of cardiovascular risk by Framingham and ACC/AHA score risks are shown in Table 2 . Among 209 patients classified as low risk by Framingham score, 184 were also classified as low risk by ACC/AHA score (Spearman correlation 0.845; p < 0.000). Among 43 patients classified as intermediate risk by Framingham score, 37 were classified as high risk by ACC/AHA score. Therefore, lower concordance for high risk between the two scores was observed, as 26.1% were classified as high risk by Framingham and 46% by ACC/AHA score (Kappa = 0.745; p < 0.039).
Acute myocardial infarction was related by nine patients up to five years before the study period, eight were male, eight were treating SAH, one had diabetes mellitus, and four were previous smokers. Efavirenz was used by four patients, Atazanavir/r by three patients, and Lopinavir/r by two patients. Median TCD4 was 540 cells/mL and all but one of these patients had HIV-1 viral load below detection limits. Data for estimation of score risks were available from medical records at the time of the event for eight patients. Five out of eight patients had high score risk by ACC/AHA compared to only one by Framingham score. 
Discussion
In this cross-sectional analysis of an HIV-infected cohort on treatment we observed an important prevalence of traditional cardiovascular risk factors such as diabetes (15.8%), cigarette smoking (20.8%), and SAH (30.8%). These rates are higher than those observed in the general population in Brazil, according to a regular phone call surveillance conducted by the Ministry of Health, respectively 8% for diabetes, 10.8% for cigarette smoking, and 24.8% for SAH. 12 The average years of life lost due to smoking among HIV-infected patients was estimated as 12.3 years, which is more than twice that for the general population. 13 In Brazil, the prevalence of smoking reduced in the last decades but remains high especially in cities in the south and southeast regions. 14 In our study the agreement between Framingham and ACC/AHA scores was lower for identifying high-risk patients. Conflicting results have been reported comparing different cardiovascular risk scores among HIV-infected populations in different countries. [15] [16] [17] [18] [19] Curiously, the Framingham risk score overestimated heart events in a Mediterranean HIV-infected population and a Regicor chart (an adaption for the characteristics of the Spanish population) worked better as a predictor for ischemic CV events. 20 Some intrinsic characteristics of this Spanish population may explain this different impact of Framingham score as it usually underestimates CV risk in HIVinfected populations. Only 26.1% of our patients were stratified as high-risk by Framingham compared to 46% by ACC/AHA. Only one out of eight patients was categorized as high-risk according to Framingham score at the time of a myocardial infarction.
Dyslipidemia remains an important issue in our outpatient clinic. We have shown before that use of boosted protease inhibitors, especially lopinavir/r, was associated with high cholesterol levels. 21 Friis-Moller et al. have demonstrated in the D:A:D study that the additional risk of CVD among patients receiving lopinavir/r ranged from 8 to 12% per year, almost doubling the risk over 10 years. 22 Most patients on statin therapy were using a weak statin, pravastatin, that was not always available for all patients in need. Use of atorvastatin in HIV-infected patients on therapy was reported to reduce the total coronary artery plaque volume. 23 The multicenter REPRIEVE trial aimed to assess the potential benefits of statin therapy (pitavastatin) in preventing CVD in people with HIV. 24 Our study has important limitations. It is a cross-sectional analysis comparing two different CV risk scores. Certainly, the best way to compare those scores should be a prospective study observing how these scores work as an HIV cohort grows older. However, as patients with HIV live longer on therapy, the effect of CVD on morbidity and mortality will probably worsen unless effective management strategies are developed. Traditional screening methods for CVD might underestimate the risk of HIV-infected patients as these methods do not take into account non-traditional risk factors involved in the development of atherosclerosis.
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